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Role of Demographics and Health Attitude in  
Consumers’ Nutrition Consideration in Food Selection 
 
 
A nationwide on-line survey of 3,000 households was conducted. Households were randomly 
selected from the database of 400,000 households who make up Ipsos-NPD marketing research 
panel. The purpose of this study is to examine how a household meal planner’s perception of the 
importance of various dietary components in selecting food items is influenced by the person’s 
or the household’s socio-demographic factors and health attitude. Annual household income 
affected fat, calcium, and cholesterol considerations significantly but did not make any impact on 
the consideration of salt when consumers selected food items. Hence, the result implies that as 
income level increases, household meal planners are more likely to be concerned about fat, 
calcium and cholesterol. Older household meal planners were more likely to consider salt, 
calcium and   cholesterols than their younger counterparts. Health attitude of the household meal 
planners significantly influenced their nutritional concerns. Thos meal planners who read 
nutritional labels on food products and changed diet to reduce the risk of disease were concerned 
about all four types of nutritional factors included in the study.   
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Role of Demographics and Health Attitude in  
Consumers’ Nutrition Consideration in Food Selection 
 
INTRODUCTION 
  Americans have access to one of the world’s most nutritious and plentiful food supplies. 
However, this does not imply that Americans are consuming a well-balanced diet.  The data from 
the healthy eating index (HEI) show that although dietary quality has improved over the past 
years, the diets of most Americans need improvements in several aspects (Kennedy et al., 1999; 
Guo et al., 2004). Many experts in the health and nutrition area have generally agreed that 
consumers can reduce the risk of chronic disease such as heart disease, stroke, and cancer by 
monitoring the intakes of foods and by maintaining a healthy lifestyle including regular exercise.  
Regular physical activity can be helpful in delaying development of heart disease, adult-onset 
diabetes, obesity, osteoporosis, and perhaps certain cancers (Anon, 1989). 
  Information about nutrition can be found through public as well as private sources. Public 
sources of information provide generic information about the effects of diet on disease risks. 
Examples of public nutrition information include the Food Guide Pyramid, Recommended Daily 
Allowances, and the Dietary Guidelines for Americans.  Private information source typically 
include producer-provided information about particular brands of the food items and health 
information by health professionals. Increased availability of nutritional information has been 
successful in enhancing public awareness of the importance of healthy diet and lifestyles.  The 
important issue is whether enhanced nutrition and health awareness has any significant impact on 
consumers’ actual dietary behavior. Studies evaluating the relationship between nutrition 
knowledge and dietary behavior have found no direct correlation between the two (Putler and   4
Frazao, 1994; Sapp, 1991).  Another study concentrating on fat and cholesterol (Ippolite and 
Mathios, 1994) found that despite abundant information regarding the adverse health effects of 
fat and cholesterol, the decline in fat consumption among men and women has been considerably 
small since 1977. Many other studies have determined that perceptions about product attributes, 
including nutrition attributes, are better indicators of consumer dietary behavior than the level of 
health awareness (Shepherd and Towler, 1992; Tourila 1987). Weirenga (1983) proposed that 
socio-demographic characteristics of individuals can influence their perception of various food 
attributes. Nayga (1997) evaluated the impact of socio-demographic factors on perceived 
importance of nutrition in food shopping using data available in the 1991 Diet and Health 
Knowledge Survey (DHKS).  The study indicated that individuals belonging to a demographic 
subgroup, for example black, female, and higher educated, perceived nutrition as more important 
than individuals in other subgroups.  The analysis, however,  used nutrition in general without 
delineating various dietary components of nutrition such as cholesterol, vitamins, and calories. 
  The purpose of this study was to examine how a household meal planner’s perception of 
the importance of various dietary components in selecting food items is influenced by the 
person’s or the household’s socio-demographic factors and health attitude. Information about  
the relationship between demographics and perception of specific dietary components is useful 
when designing information programs targeted to a specific demographic subgroup. For 
example, the food decisions consumers make are influenced by food habits, an important 
component of culture (Asp, 1999). Similarly, dietary excess of calories, sugar, fat, cholesterol, 
and sodium common among many teenagers may continue into adulthood (Story, 1989).  Thus, 
some demographic subgroups are likely to consume a specific dietary component at much higher 
levels than recommended from a nutritional standpoint. The health intervention program targeted   5
to that demographic subgroup can be made more effective if the information regarding their 




  The notion of the relationship between product attribute and consumer utility (Lancaster, 
1966) can be extended to establish the link between nutrition consideration in food selection and 
socio-demographic characteristics of individuals.  In this model, let Uj represent utility for an 
individual j.  This utility is hypothesized to be a function of various factors, z, that includes 
nutritional attributes of products. Following Lancaster’s Linear Characteristics Model (Lin, 
1995), the amount of the nutritional attribute an individual derives is the sum of each food’s level 
of a specific nutritional attribute, say vitamin, times the corresponding quantity of consumption. 
Using notations, zk = Ei *ki x i where zk is the amount of the kth nutritional attribute z (e.g., 
vitamin), *ki, unit of  zk (e.g., vitamins per serving) in food i, xi, quantity of food i consumed. If 
*ki is mentioned in the labels of the products, and a consumer considers the particular nutrition 
attribute in the products to be important while making food selections, s/he is likely to select the 
most satisfactory combination of foods that provide the desired level of the specific nutrition. In 
that case, a consumer’s attitude toward nutrition attributes is directly reflected in the maximized 
utility, Uj.  Here, the empirical model posits that a consumer’s nutritional attitude is a function of 
various socio-economic characteristics of individuals. The decision maker’s theoretical utility 
model, therefore, can be formally written as  
(1)  Uj = $’Zj + ,j,   6
where Uj is the utility level attained by the jth household and Zj is a vector of explanatory 
variables including household decision makers’ profiles.  While Uj  is unobserved, what is 
observed is the indicated frequency of consideration of nutritional attribute while making food 
selection decisions represented by the rank-ordered dependent variables, R, where 
(2)  R = 0  if Uj #0 
  R = 1  if 0 < Uj #:1 
  R = 2  if :1 < Uj #:2 
. 
 . 
  R = w if  :w-2 < Uj  
 
where the :’s are the threshold variables or cut-off points which provide the ratings of alternative 
product attributes. The lowest ranked outcome, R = 0,  represents the situation when the specific 
nutritional attribute is considered almost never while selecting a food item; highest ranked 
outcome, R = w, represents the situation when the consumer considers the specific attribute 
nearly all the time while selecting a food item. 
  While there is lack of any theoretical basis for selecting explanatory variables in the 
models, results of previous studies provide valuable guidelines in this regard (Ricciuto et al, 
2006; Grossman & Kaestner, 1997; Putler and Frazao, 1994). Putler and Frazao (1994) reported 
a  positive relationship between an individual’s awareness of the link between dietary fat and 
chronic disease and household income. They also postulated a variation in nutrition concern 
based on race, urbanization, and region due to differences in media exposures among these 
demographic subgroups.  
  Household meal planners with different characteristic profiles are likely to have different 
levels of consideration of dietary components when making food selections. Grossman & 
Kaestner (1997) reported a positive relationship between education and health.  A person with   7
more education is better able to maintain a healthy life than a person with less education.  Better 
education enhances the access to nutrition information, thus increasing the likelihood of 
nutritional considerations while making food selections. Nayga (1997) also found a significant 
positive relationship between education and a main meal planner’s perceived importance of 
nutrition in food shopping.  Among the other characteristics of the household meal planners, a 
female household meal planner (Food Marketing Institute, 1990; Nayga, 1997; Putler and 
Frazao, 1994; Moon et al., 1999) is more likely to consider nutrition while making food 
selections; an older household meal planner is more likely to consider nutrition while shopping 
for food than a younger household meal planner ( Frazao and Cleveland, 1994; Grossman, 1972; 
Ott and Maligaya, 1989).  Race may be another individual characteristics associated with the 
variation in nutrition consideration.  Flynn et al., (1994) found that nonwhites were more 
concerned about contamination in food than whites.  Nayga (1997)  reported that black meal 
planners perceived nutrition as more important than did white meal planners.  
  Empirical evidence showing interrelationships between food selection and health 
attitudes is limited.  Barker et al. (1995) reported a statistically significant relationship between 
dietary intake and health attitude among men and women.  According to the study fat-phobic and 
fibre-philic attitudes were more prevalent in women than men. Fat-phobic attitudes in women 
were inversely related to intake of fat through a reduced intake of chips, butter and sausages. The 
indices measured leisure-time moderate and vigorous activities, flexibility, and strengthening 
activities. A random cross-sectional study (Woodward et al., 1994) of men and women 
comparing their health knowledge, behavior, and lifestyles reported that smokers had poorer 
dietary knowledge, low intake of vitamins and fiber, and higher intake of dietary cholesterol and 
alcohol than nonsmokers. The assessment of nutritional habits in population studies has   8
demonstrated that selection of food by a smoker is different from that by a non-smoker (Midgette 
et al., 1993; Preston, 1991).  
  The empirical models in this study posit that the importance of the nutrition consideration 
to a household meal planner when selecting food is influenced by the following factors: 
household income, household size, presence of young children in the family, education, age, sex, 
marital status, and health attitude of household meal planners represented by their reported 
attitude toward nutritional labels on food products, diet pattern, and consultation with dieticians. 
 
Data and Empirical Models 
  
A nationwide on-line survey of 3,000 households was conducted. Households were 
randomly selected from the database of 400,000 households who make up Ipsos-NPD marketing 
research panel.  The selection process was appropriately stratified to ensure that the demographic 
characteristics of the sample households that corresponded with the 2000 U.S. census.   Sample 
households were sent e-mails soliciting information regarding their soy-consumption pattern and 
household characteristics.  Each e-mail included a unique URL (keyed to the respondent’s ID) to 
direct the respondent to the survey website. 
  More than 1700 households completed the survey, yielding a response rate of over 50%. 
The variables included in the study and their explanations are listed in Table 1. Household 
characteristics of respondents included age, gender and education level of the respondents, 
household income, household size, and the number of children in the household. Survey 
questionnaires included consideration of four nutritional factors in making food choices, 
respondents’ health related attitude, and demographic background. In the survey, respondents 
were asked: “please indicate how well each of the following statements describes you using a   9
five-point scale, where “5" means you consider it “extremely”, and “1" mean you “do not 
consider at all.” Five nutritional issues of consideration were read, starting with a randomly 
chosen issue for each household: salt, fat, cholesterol and calcium.    
  The frequency distribution of lowest to highest levels of nutritional consideration among 
the sample households is reported in Table 2.  Although 4, and 5 ratings were selected more 
often than the others, the distribution is not excessively skewed. In contrast, previous studies on 
nutritional and safety attributes of food have reported extreme skewness in the distribution of 
responses. Lin (1995) used an ordinal scale to evaluate the importance of food safety. Using a 
scale of 1 to 6, where 1 represented “not important” and 6 represented “very important”, he 
found out that two thirds of the respondents gave a rating of 6.  Nayga (1997) evaluated the 
perceived importance of nutrition in food shopping using an ordinal scale of 1 to 6 as Lin (1995) 
did and reported a mean of 5.20 with the standard deviation of 1.04.  Such distribution 
parameters suggest an extreme skewness of the data which may be attributed to the wordings 
bias in the ranking questions (Sterngold et al., 1994) and/or social desirability bias (Fisher, 
1993).  As recognized by Lin (1995), use of highly skewed dependent variables in an ordered 
probit model hinders the model’s ability to discern more clearly the effects of independent 
variables as their variations are not always observed in the ratings. 
  Table 3 reports household meal planners’ attitude toward health represented by their 
reported attitude toward nutritional labels on food products, consultation with dieticians, and 
change in the diet pattern in the past.  While more than half of the respondents read nutritional 
labels on food products, more than two third of them have not seen a dietician.  Similarly, only a 
third of them have changed their diet in the past to reduce the risk of disease.    10
  Table 4 reports the specific explanatory variables used in the models and their 
description.  Only 40 percent of the households had children in the family.  More than 50% of 
the respondents were female. Four in five respondents were white.  The average respondent was 
42 years old, had attended some college, and had a gross annual household income of slightly 
more than $50,000.  The sample included all four U.S. regions with the south representing more 
than 33% of the total sample. 
  The dependent variable was measured using ordinal measures (1,2,..,5).  Hence, an 
ordered probit model (Long 1997; Godfrey 1988; Davidson and MacKinnon 1993; Green 1995) 
was used in the analysis to investigate the impact of demographic and  socio-economic factors on 
the nutrition consideration when the consumers shopped for food items. The objective of the 
model was to determine the probability that household meal planners will select one level of 
perceived importance of nutrition attributes over the several levels defined above.  The 
econometric model is defined as 
 ( 3 )     Y * i=$’xi + gi
  Values for Y* are 1,2, 3,4,5 . Value of 1 indicates household meal planners almost never 
considered nutrition factors when making food selection decisions, while 5 indicates the highest 
level of nutrition consideration. $ is the vector of unknown parameters and gi is the 
independently and identically normally distributed error term. In limited dependent variable 
models, heteroskedastic error cause inconsistency of the parameter estimates (Arabmazar and 
Schmidt, 1981). To correct for the potential inconsistency caused by heteroskedasticity, the 
standard deviations Fi can be specified as  
 (4)    Fi = exp ((’zt)      11
where zt is a vector of exogenous variables, and  ( is a conformable parameter vector. The 
unknown parameters including $ (equation 3) and ( (equation 4) for the models were estimated 
using maximum likelihood estimation via LIMDEP (Greene, 1995). Only  $ are reported. 
 
RESULTS AND DISCUSSION 
  Ordered probit model for the five nutritional issues considered by the household meal 
planners in making food choices were estimated and reported in Table 5 and 6.  For all four 
models the null hypotheses that all parameters were simultaneously equal to zero were rejected 
using P
2 statistics at the 0.005 significance level.  The McFadden R
2 values (goodness-of-fit 
measures) range from 0.0224 for the salt equation to 0.0650 for the cholesterol equation. 
Considering the type of data (cross sectional survey of individual households), these values are 
reasonable. Based on the collinearity diagnostic tests (Belsley et al., 1980), no collinearity 
problems were detected in the analyses.  As reported, many socio-economic and demographic 
variables significantly affected household consideration of five nutritional factors in making food 
purchase decisions. 
 
  Household Characteristics and Nutrition Concern 
  Annual household income affected fat, calcium, and cholesterol considerations 
significantly but did not make any impact on the consideration of salt when consumers selected 
food items.  Also, note that the signs for fat and calcium are opposite.  This result implies that as 
income level increases, household meal planners are more likely to be concerned about fat and 
less likely to be concerned about calcium. Nayga (1996) and Rimal (2001) reported that income 
affected significantly and positively on consumer use of information regarding undesirable   12
nutrition factors such as fat, calories and cholesterol.  Moon et al.(1999) showed that concern 
about fat content in food items among Bulgarian households was positively related with income.
  Size of the households were positively correlated with concern for salt and calcium.  
Presence of children in the households, however, did not have any impact on consideration of  
nutritional factors such as cholesterol, fat, overall contribution, and sugar. 
  Characteristics of Household Meal Planners and Nutrition Concern 
  Many variables representing the characteristics of household meal planners had a 
significant impact on the consideration of all five nutritional factors in making food selection 
decisions.  In this section, those results are discussed including the direction and magnitude of 
the effects.  Education attainment of household meal planners had significant and positive impact 
on nutritional concerns in selecting food items with fat content and calcium. The magnitude of 
the parameters suggest that the impact is nearly the same for both types of nutrition factors. 
  The influence of household meal planners’ gender on their consideration of nutritional 
factors was statistically insignificant for all four models except concern about calcium intake.  
Female household meal planners were less likely to consider calcium intake while making food 
selection decisions than were males. 
  Older household meal planners were more likely to consider salt, calcium and   
cholesterols than their younger counterparts. Positive relationships between age and general 
health concern were reported in previous studies. Older meal planners were more likely to be 
concerned about food safety (Lin, 1995) and more likely to use nutritional information about 
health benefits, fat, and cholesterol content on food packages than younger meal planners 
(Nayga, 1996).     13
Employment status had no impact on the nutrition consideration when selecting food 
among the sample households. Previous studies (Lin, 1995; Nayga, 1997)  reported a negative 
relationship between safety and nutrition attributes of food and employment status. There is no 
clear explanation for such negative relationship. However, for the sample households in this 
study, other factors were more important than employment status when consumers decided about 
the nutrition consideration in food selection.  
Health attitude and Nutrition Consideration 
Health attitude of the household meal planners significantly influenced their nutritional 
concerns. Thos meal planners who read nutritional labels on food products and changed diet to 
reduce the risk of disease were concerned about all four types of nutritional factors included in 
the study. Calcium concern was of prime importance to those who read nutritional labels on the 
food products followed by fat, cholesterol and salt intake. 
CONCLUSIONS AND IMPLICATIONS 
  This study addressed consumer consideration of four nutritional factors in selecting food, 
using household survey data collected in 2002.  The survey evaluated the attitude of household 
meal planners towards cholesterol, fat, calcium, and salt.  Information regarding consumer 
attitudes towards a specific dietary component is important in developing intervention programs 
targeted to a specific demographic sub-group which is disposed to a high level of intake of a 
specific dietary component due to, for example, cultural factors.    
  Ordered probit models were developed to determine socio-demographic characteristics 
and health attitude of household meal planners influencing nutritional consideration of U.S. 
households when selecting food items.  Household income, household size, education attainment 
level, and age were significant in explaining consumer consideration of four nutritional factors.    14
The results provide a basis for developing nutrition programs that focus on the particular need of 
identified demographic sub-groups.  Targeted consumer information programs are more efficient 
than generic programs in improving the general health of the nation (Lin, 1995).  For example, 
household meal planners of different age groups are concerned about different dietary 
component when selecting food. Fat consideration is most important till the age of thirty which 
decreases and levels off at the age of 40. Contrary to that, cholesterol is less important at early 
age but its importance increases at the fastest rate and surpasses that for fat at the age of thirty. It 
is important, therefore, to place emphasis on fat in developing nutrition education programs for 
the younger population. For the older population, information about cholesterol should be at the 
forefront followed by overall contribution of food, sugar, fat, and vitamins.  
  A food marketing program is another area which can utilize the findings of this study.  
For example, high income households consider fat in food items more frequently, while 
consideration of calcium tend to be more important for low income households. Thus, food 
advertising campaigns designed for different income groups can be more effective if the different 
nutritional considerations of these groups are also taken into account. 
  This study attempts to evaluate the effect of health attitude on various nutritional 
concerns.  The results show a positive correlation between nutrition consideration and health 
attitude in relation to nutritional labels on food products, and diet. Those who read nutritional 
labels more frequently are more likely to consider all four nutritional factors when selecting 
food.   
  This study contributes to a better understanding of the relationship between socio-
demographic characteristics including health attitude and nutritional consideration of U.S. 
households. The variable measuring nutrition perception is less skewed compared to previous   15
studies on food nutrition and safety perception (Lin, 1995; Nayga, 1997)
 thus enhancing the 
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Table 1:  Description of variables used in the analysis. 
 
VARIABLES DESCRIPTION 
Nutrition-Concern   
Salt  
 
1 = Not at all; 2 =  Slightly; 3 = Somewhat; 4 = Very 
much; 5 = Extremely  
Fat  
 
1 = Not at all; 2 =  Slightly; 3 = Somewhat; 4 = Very 
much; 5 = Extremely  
 
 
1 = Not at all; 2 =  Slightly; 3 = Somewhat; 4 = Very 
much; 5 = Extremely  
Calcium  
 
1 = Not at all; 2 =  Slightly; 3 = Somewhat; 4 = Very 
much; 5 = Extremely  
Health-Attitude   
   Nutralable  I read nutritional labels on food packages very carefully 
1= Not at all; 2 = Slightly; 3 = Somewhat; 4 = Very well 
Extremely 
   Dieticia  I have seen a dietician in the past year 
1= Not at all; 2 = Slightly; 3 = Somewhat; 4 = Very well 
Extremely 
   Chngdiet  I have changed my diet in the past to reduce the risk of 
certain diseases 1= Not at all; 2 = Slightly; 3 = 
Somewhat; 4 = Very well 
Extremely 
 Sociodemographics   
   Gender  1 = female; 0 = male 
   Age  Respondents’ age in years 
   Married  1 = Married ; 0 else 
   Income  1 = less than $5,000; 25 = $250,000 or more  
   Education  1 = grade school; 2 = some high school; 3 = high school 
graduate; 4 = some college; 5 = two years of college; 6 = 
four years of college; 7 = some post-graduate; 8 = post 
graduate degree 
   Household Size  Number of household member 
   Children  Number of children in the household 
   Ethnic background  1 if white; 0 otherwise 
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Table 2: Distribution of the lowest and highest levels of nutritional consideration of US 












 1 = Not at all  10.7%  5.5%  7.0%  7.0% 
 2 = Slightly  13.0  8.4  11.3  38.3 
 3 = Somewhat  13.5  11.9  13.3  21.0 
 4 = Very much  20.1  17.7  21.0  20.4 
 5 = Extremely  16.1  23.3  20.4  15.6 
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Table 3: Distribution of responses to health attitude questions 
 
Health Attitude  I read nutritional 
labels on food 
packages very 
carefully 
I have seen a dietician 
in the past year  
I have changed my 
diet in the past to 
reduce the risk of 
certain diseases  
 1 = Not at all  8.8%  72.8%  27.2 
 2 = Slightly  12.6  11.1  15.2 
 3 = Somewhat  13.1  4.7  12.4 
 4 = Very much  17.1  2.9  15.5 
 5 = Extremely  19.1  2.5  14.0 
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Table 4:   Descriptive statistics of the variables used in the analysis. 
 
Variables  Mean Standard  Deviation 
Health-Attitude    
   Nutralable  3.8573  1.7724 
   Dieticia  1.5626  1.3155 
   Chngdiet  2.8085  1.7342 
 Sociodemographics    
   Gender  0.4974  0.5000 
   Age  43.5419  12.7063 
   Married  3.9627  39.5600 
   Income  10.7967  5.5532 
   Education  5.1779  18.6764 
   Household Size  2.6149  1.3130 
   Children  0.7166  1.0304 
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Table 5: Maximum likelihood estimates of ordered probit models evaluating health attitude and 
demographic variables on salt and fat concern. 
 
Salt Fat 
  Coeff. Std.Err.  Coeff. Std.Err. 
GENDER 0.0605 0.0503 0.0017  0.0545
AGE_T 0.0044** 0.0016 0.0011  0.0020
MARITAL 0.0001 0.0007 0.0179  0.0208
INCOME -0.0024 0.0047 0.0096*  0.0051
EDUC_T 0.0150 0.0137 0.0480**  0.0152
HHSIZE 0.0845** 0.0323 0.0275  0.0351
HHKIDS -0.0689 0.0445 -0.0168  0.0484
NUTRLABL 0.0814** 0.0152 0.1358**  0.0168
DIETICIA -0.0006 0.0190 -0.0341  0.0229
CHNGDIET 0.1108** 0.0160 0.2100**  0.0187
Mu( 1)  0.6118** 0.0247 0.6278**  0.0300
Mu( 2)  1.1058** 0.0266 1.2106**  0.0300
Mu( 3)  1.8892** 0.0339 1.9740**  0.0357
No. of observation  1928 1747 
Chi-squared 136.96** 337.54** 
**= Significant at  less tha 5%; * = Significant at less than 10% 
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Table 6: Maximum likelihood estimates of ordered probit models evaluating health attitude and 
demographic variables on calcium and cholesterol concern. 
 
Calcium Cholestoral 
  Coeff. Std.Err.  Coeff. Std.Err. 
GENDER -0.4548** 0.0547 0.0131  0.0511
AGE_T 0.0137** 0.0017 0.0092**  0.0016
MARITAL -0.0004 0.0005 -0.0001  0.0007
INCOME -0.0139** 0.0049 0.0082*  0.0048
EDUC_T 0.0482** 0.0145 -0.0061  0.0142
HHSIZE 0.1223** 0.0326 0.0113  0.0329
HHKIDS -0.0490 0.0460 -0.0104  0.0450
NUTRLABL 0.1424** 0.0159 0.1193**  0.0155
DIETICIA 0.0000 0.0197 -0.0163  0.0207
CHNGDIET 0.1008** 0.0165 0.1975**  0.0172
Mu( 1)  0.6546** 0.0291 0.7156**  0.0285
Mu( 2)  1.2250** 0.0289 1.2892**  0.0285
Mu( 3)  2.1262** 0.0352 2.1310**  0.0350
No. of observation  1852 1914 
Chi-squared 266.48** 382.80** 
**= Significant at  less tha 5%; * = Significant at less than 10% 
 